This study examines 28 selected cases of transition from a fixed to a more flexible exchange rate combined with devaluation over the period 1980-2013. The crises examined generally prove to be significantly correlated to a reduction in real wages and the wage share. However, both groups are also characterised by an important degree of variability with respect to sample averages, which suggests that the dynamics of real wages and wage shares were also influenced by the specific institutional and political environments in which such crises and devaluations took place. Finally, there appear to be no adequate empirical grounds for the claim that a decrease in real wages resulting from a currency regime crisis will result in improved levels of production and employment. All evaluations of the links between the currency regime and the dynamics of wages and distribution should in any case be carried out not in abstract terms but by comparing the possible implications of abandoning the regime with those of maintaining it. The opportunity of a comparative analysis also applies to the study of current episodes, such as the eurozone crisis.
INTRODUCTION
The prolongation of the crisis of the European Monetary Union rekindles doubt as to its future sustainability and arouses interest in the implications of its possible collapse. 1 In this connection, the representatives of the major EU institutions have expressed concern about the perils that would ensue from abandonment of the single currency, insisting among other things that countries leaving the eurozone and devaluing the currency create high inflation (Draghi 2011) . Consideration of this possibility raises several questions, one of which concerns the effects that such a decision would have on real wages and the functional distribution of income. An influential view in this regard is that a currency regime crisis combined * The authors would like to thank three anonymous referees for their valuable comments on previous drafts of this paper. The usual disclaimer applies. 1. For the problems of the sustainability of the eurozone in its present form and the existence of a choice of alternative ways out of the EU, see the 'economists' warning' published in the Financial Times and signed by a whole range of leading figures in the international academic community (Brancaccio et al. 2013). with devaluation triggers an increase in the price of imports and therefore -at least in the short term -a decrease in the purchasing power of wages, which, if particularly accentuated, can lead to riots and strikes against the higher prices of foreign goods (Blanchard 2000; Blanchard et al. 2013) . Above and beyond the social implications, the problem is to ascertain whether the claim that devaluation has a negative effect on the purchasing power of wages and the distribution of incomes can be considered generally valid. One way to do this is to examine the corresponding effects of past episodes of currency regime crisis combined with devaluation. This study examines cases of transition from a comparatively rigid to a more flexible exchange-rate regime combined with devaluation taking place between 1980 and 2013 so as to analyse the possible repercussions on real wages and the wage share. Section 2 examines the relevant literature. Section 3 outlines the methodology adopted for selection of the sample, dataset and sources. Section 4 presents some descriptive statistics. Section 5 carries out some regression tests on the data sample selected. Section 6 seeks to ascertain the existence or otherwise of a link between the dynamics of real wages and the level of production subsequent to crises. Section 7 draws some elements from the analysis on the effects of past crises to set a correct approach to the crises of our time, such as the eurozone crisis. Section 8 draws conclusions.
CURRENCY REGIME CRISES AND DEVALUATION: AN OVERVIEW OF THE EFFECTS ON REAL WAGES, DISTRIBUTION AND PRODUCTION
While the literature on the macroeconomic implications of currency regime crises accompanied by devaluation is extraordinarily vast, there are not many studies focusing specifically on the effects of such crises on the purchasing power of wages and the functional distribution of income. With no claim to provide an exhaustive overview, attention will be drawn here solely to analyses of the effects of these crises and associated depreciation on real wages and the wage share as well as the possible repercussions of these specific effects on the dynamics of production and employment. The relevant studies generally take it as their starting point that devaluation causes an increase in the price of imported goods and the general price index, and should therefore, without an equal increase in monetary wages, involve at least a temporary drop in real wages. There appears, however, to be no broad agreement on the importance of this phenomenon. Immediately after Britain's abandonment of the gold standard, Keynes stated that the devaluation of sterling would prove advantageous to the country's economy without having any serious impact on the cost of living and the purchasing power of wages because imports accounted for less than a quarter of national consumption (Keynes 1931) . In 1944, however, he asserted that devaluation improves the balance of payments only if wages are not linked to prices and therefore at the cost of marked deterioration in workers' living standards (Keynes 1980: 288) . Kaldor also maintained initially that gradual depreciation would have tolerable repercussions on real wages (Kaldor 1965 ) but later asserted that countries with a balance-of-payments deficit can only remedy this situation through massive devaluation, which would have severe repercussions on the purchasing power of wages; it was also for this reason that he concluded that the lever of devaluation should be replaced with a policy of control over imports ). It appears difficult to draw definitive conclusions on the question also from the most recent empirical research, as estimates of pass-through -that is, the impact of devaluation on import prices and the consumer price index in general -give somewhat heterogeneous results. While some devaluations of the 1990s appear to have had a modest impact on prices (Burstein et al. 2007) , some authors note a tendency for the pass-through to rise in OECD countries (Campa/Goldberg 2006) . Moreover, in order to determine the effects of price increases on real wages, it is also necessary to estimate the reaction of monetary wages, and there appears to be no general consensus on this point either.
The positions appear no less diversified in the analyses supported by explicit theoretical models. Some Keynesian contributions give particular prominence to the impact of devaluation on real wages and the wage share. According to Alexander (1952 ), Dìaz Alejandro (1963 and Krugman/Taylor (1978) , currency depreciation increases the price of imported goods and therefore leads -in the case of monetary wages that remain rigid or adapt only partially and after some delay -to a drop in real wages and a shift in the distribution of income from the wage share to the profit share. These results are confirmed by more recent post-Keynesian analyses, where the estimated magnitude of the effect of devaluation on wages and distribution depends on the import dependency of the economy, the ability of firms to reflect import price changes to consumers and the inability of workers to index wages to inflation (Onaran 2009 ). Other lines of research, however, leave various possibilities open on the view that the wage-negotiation system will determine whether devaluation has repercussions on real wages (Sachs 1980; Willmann 1988) .
2 Furthermore, there are also studies that rule out any impact on real wages. The overshooting model, to give one celebrated example, examines the effects of devaluation on the assumption that the relationship between monetary wages and monetary prices remains constant also in the presence of variations in production (Dornbusch 1976) . No clear-cut conclusions can be drawn even in the sphere of the more recent models developed for currency regime crises. According to the so-called 'first generation' models, such crises and the associated devaluation have no effect on the real variables, therefore including real wages and the functional distribution of income (Krugman 1979; Flood/Garber 1984) , whereas some later models state that devaluation can reduce real wages and the wage share in the short term (Eichengreen et al. 1994 ; for an overview, see Jeanne 1999 and Burnside et al. 2007) .
As regards the possibility of the effects of devaluation on wages and distribution having repercussions on the levels of production and employment, a useful distinction can be drawn between Keynesian models and neoclassical mainstream models (for the definition of 'mainstream', see Brancaccio 2011) . While the latter concentrate on the supply side and posit a 'natural' equilibrium ultimately determined by the available stocks of productive resources as well as the preferences of economic agents and existing technology, the former criticise the concept of 'natural equilibrium' and establish a link between the variables on the demand side. 3 The group of Keynesian models includes the above-mentioned contributions of Alexander (1952 ), Dìaz Alejandro (1963 and Krugman/Taylor (1978) , which argue that the propensity to consume is higher for wages than for profits and therefore that the effect of devaluation on distribution can cause a possible lasting reduction also of aggregate demand and production. Recent studies have shown that in some cases this contraction can outweigh the expansion expected to result from the greater competitiveness of national goods (Hein/ Vogel 2008) . Among the studies belonging to the group of mainstream analyses, attention should be drawn to the models of currency regime crises that assume in one way or another the existence of an inverse relation between real wages and levels of employment and production, either through reference to a neoclassical production function or through other particular hypotheses regarding technology or market form. Implicit in the studies that adapt the model of Barro/Gordon (1983) to international analysis (Obstfeld 1996; Castrén et al. 2010) , this relation is explicit in the more recent models, where the hypotheses on productive technology are explicitly stated (Weber 1998; Cavallari/Corsetti 2000; Loisel/ Martin 2001; Aghion et al. 2004) . It implies, for example, that in a model that assumes the parity of purchasing power and an initial situation of current-account equilibrium, the result of a decision to abandon a fixed exchange rate and hence devalue is an increase in internal prices. If it is assumed that expectations adapt with some delay, the result is a drop in real wages leading to an increase in employment and production. The government will decide to abandon the exchange-rate regime if the associated costs in terms of reputation are offset by the increase in employment. Among other things, this possibility opens the way to multiple equilibria conditioned by expectations (Obstfeld 1996) . As regards the distribution of income, in the models that assume that technology is represented by a neoclassical production function and that capital is given, any devaluation that reduces real wages and therefore causes increases in employment and production will also result in a reduction of the wage share. 4 In short, while devaluation is associated in some Keynesian models with a not necessarily temporary drop in real wages and the wage share and with a corresponding decrease in demand, production and employment, in the mainstream literature the currency regime crisis and ensuing devaluation are generally associated with a temporary fall in real wages and the wage share and with a corresponding increase in employment and production.
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Few of the studies focusing primarily on empirical analysis are specifically devoted to the effects of currency regime crises on wages and distribution. Some have examined these crises in terms of the impact on poverty and inequality. A study published by the International Monetary Fund on 65 cases of currency crisis from the 1970s onwards reveals that they are correlated with increases in the Gini coefficient and the human poverty index. It also reveals an increase of 63 per cent in the rate of inflation from one year to the next, which rises to 92 per cent in cases where the crisis is combined with a decrease in product per capita. The study makes no specific reference, however, to wages or functional income distribution (Baldacci et al. 2002) . The few contributions that focus on these particular variables include a study by Eichengreen/Sachs (1984) on the consequences of the devaluations of the early 1930s, which argues that variations in the nominal exchange rate can cause the real variables to depart at least temporarily from their levels of 'natural' equilibrium. It is suggested on the basis of regressions that the countries which decided on abandonment of the gold standard and devaluation in the 1930s registered a corresponding decrease in real wages and that the devaluation and associated drop in real wages contributed to better performance in terms of production than countries maintaining the fixed exchange rate. The conclusion arrived at by Fallon/Lucas (2002) in their study of seven currency crises that took place in the 1990s is similar in some respects. The authors show that real wages in the manufacturing sector fell in all the countries examined during 4. Some models appear to display inconsistencies, however, as in the case where technology is described by means of a traditional neoclassical production function, but a constant functional distribution of income is assumed in the determination of effective demand also in the presence of variation in the ratio of capital to labour (Krugman 1999). 5. There are, however, also more unusual theses in the mainstream sphere, such as a model of partial equilibrium according to which devaluation prompts immigrant workers to return to their home countries, which reduces the supply of labour, increases the equilibrium real wage on the labour market and thus reduces the levels of employment and production (Mishra/Spilinbergo 2011). the year of the crisis. The scale of the decrease varied greatly from one country to another with a minimum of -2.7 per cent in Malaysia and a maximum of -44 per cent in Indonesia. This study also noted an apparent direct correlation between the size of the drop in real wages and improvement in the levels of employment and production.
In a study focusing on the wage share in 67 cases of currency crisis from 1975 to 1995 and specifically intended to remedy the paucity of research into the impact of such crises on income distribution, Diwan (1999) shows that subsequent to the crisis and the associated devaluation, the wage share underwent no variation in 5 cases, a temporary decrease in 15 cases, and a decrease that lasted for some years in of all the remaining 47 cases. The author suggests that this is because the currency crisis triggers a change in the structure of the power relations between labour and capital but offers no theoretical model in support of this view. A more recent study by Maarek/Orgiazzi (2013) on 82 currency crises in 20 countries starting from the 1980s, focusing exclusively on the manufacturing sector, reveals a drop in the manufacturing wage share in 72 per cent of the cases examined. The decrease is of 2.4 per cent 3 years after the outbreak of the crisis, with a peak of 2.9 per cent between the second and third years. From the fourth year on, however, it appears to converge on its initial level. The authors argue on the basis of an econometric test that the change in distribution cannot be due to changes in the composition of the sectors of production and that a decrease in the wage share instead becomes necessary after a currency crisis in order to keep the return on capital in line with the international level and thus avert the risk of capital flight and a fall in production. The change in distribution can prove temporary if caused by contingent factors such as debts previously contracted in foreign currencies. The authors believe that their results can be interpreted in the light of the theories put forward by Rodrik (1997) and others, according to which the opening of markets is detrimental to labour.
The following indications can therefore be drawn from this brief overview of the relevant literature. From the viewpoint of empirical analysis, currency regime crises combined with devaluation are generally associated with decreases in real wages and the wage share that can also prove severe in some cases. The decrease in wages is usually registered in the year of devaluation and tends to be reabsorbed in the following years. There appears to be little agreement on the duration of the fall in the wage share: lasting at the aggregate level but apparently limited in the manufacturing sector to a period of 3 years after the crisis. The prevailing explanation of these effects on wages and income distribution rests on the idea that monetary wages react only after an interval to the inflation caused by the drop in the exchange rate. Finally, as regards the possibility that devaluation, by acting on real wages and the functional distribution of income, may have repercussions on production levels, the findings diverge according to the type of model adopted, and the relationship between the variables is positive for some and negative for others. The following sections will examine the statistical relations between currency crises and levels of wages and the wage share in greater depth and then go on to examine the possible repercussions on production.
SELECTION OF THE DATA SOURCES AND SAMPLE
Let us start by specifying the sample of cases examined, which will involve clarifying the meaning of the term 'currency regime crisis'. Various criteria of classification for such crises can be identified in the literature, starting with the IMF de facto classification of exchange-rate regimes adopted since 1970, which ranks exchange-rate arrangements on the basis of their degree of flexibility and the existence of formal or informal commitments to exchange-rate paths undertaken by the economic authorities and especially the central bank (Ilzetzki et al. 2008) .
6 Diwan (1999) adopts the definition put forward by Frankel/ Rose (1995) , according to which a currency crisis takes place when the nominal exchange rate with respect to the dollar falls by over 25 per cent in a year. Maarek/Orgiazzi (2013) prefer the definition of Kaminsky/Reinhart (1999) , which takes into consideration not only devaluation but also variations in currency reserves.
The definition adopted here combines the changes in regime registered by the official IMF classification with the criterion put forward by Frankel/Rose (1995) . As a result, the analysis ignores both devaluations involving no change in regime and changes in regime not accompanied by devaluation of at least 25 per cent. Our purpose in this is to define a currency regime crisis in more restrictive terms than those predominantly used in the literature so as to encompass not only the phenomenon of devaluation but also the political and institutional changes that generally characterise the abandonment of an exchange-rate regime. The effect of devaluation on wages and distribution also depends in fact on the institutional commitments undertaken by the economic authorities within the framework of a given regime and on their effect on the dynamics of expectations and negotiations. Our first step was accordingly to select from the IMF classification all the cases of transition from a rigid to a more flexible regime. The second was to narrow the analysis still further by selecting from these cases all those in which the transition from one regime to the other was accompanied by nominal devaluation with respect to the dollar of over 25 per cent in the same year, the previous year or the following year. The 'year of crisis' is defined as the one of those in which such a devaluation took place. The final selection eliminated all the remaining cases for which data on real wages and the wage share were not available, leaving a total of 28 cases concentrated in the period 1981-2003 and relating to 26 different countries.
The data are examined with respect to three groups, namely the entire set of 26 countries considered (ALL) and two subsets, one of seven countries with high per-capita income (HI) and the other of 19 with low per-capita income (LI). This division was made on the basis of the World Bank classification for 2012 with the threshold of US$20 000 per year, which gives a particularly accentuated gap between the first country above it and the first below. Table 1 gives the complete list of countries and data available. 7 The databases used are: AMECO, WDI, IFS, CEPALSTAT and UNSD-SNA. The real wage used is the one based on the consumer price index.
DESCRIPTIVE STATISTICS
In the year of crisis, the mean currency devaluation with respect to the US dollar is 48.83 per cent for the entire sample examined, 29.12 per cent for the high-income countries and 59.44 per cent for the low-income countries. The mean rate of inflation of the consumer price index rises from 10.6 per cent in the previous year to 24.6 per cent in 6. This classification envisions five categories of regime characterised by different kinds of commitment and presented in order from the most rigid to the most flexible (http://www.imf.org/external/np/ mfd/er/2006/eng/0706.htm). 7. It should be noted that the 1992 devaluation of sterling is not included in the sample examined here and does not in fact appear in the IMF classification. Great Britain is registered as having a freely floating regime from the abandonment of Bretton Woods until 2007 and there is therefore no mention of its joining the European Monetary System in 1990 and pulling out in 1992. The decision not to include these British changes of regime in the IMF classification appears questionable. In any case, even if the criterion of inclusion in the IMF list were waived here, the case would still not be included in the sample because the devaluation of 1992 was far below the threshold value of 25 per cent set by Frankel/Rose (1995) and indeed also below 20 per cent. the year of crisis for the sample as a whole, from 4.5 per cent to 6.7 per cent for the highincome countries and from 12.03 per cent to 28.7 per cent for the low-income countries.
With t used to denote the year of crisis, Table 2 presents some descriptive statistics on the trend as regards real wages and the wage share in the 5 years before t and the aggregate rates of percentage variation of the two variables from the year t to the year t + 5. The trend has been computed, for each country, as the average pre-crisis rate of growth of both the real wage and the wage share. Cumulative rates of growth are computed with respect to period t + 1.
Observation of the entire sample of countries examined reveals that during the 5 years before the crisis the annual average growth of real wages was 0.9 per cent. Real wages decreased Notes: ω g = rate of growth of real wage; ω g S = rate of growth of wage share; $ g , t = rate of growth of nominal exchange rate (t refers to the crisis year); LI = low-income country; HI = high-income country. on average by 5.18 per cent in the year of crisis (t), continued to fall in the following year and then began to rise again as from t + 2, almost returning to their initial level (-0.69 per cent) 5 years after the crisis. The average annual growth of real wages was 0.79 per cent in the lowincome countries during the years before the crisis, which saw a sharp decrease in t and t + 1 and a subsequent rise. In this case, however, full recovery was not accomplished, as the average annual growth was negative after the crisis (-1.05 per cent) and the accumulated drop in real wages with respect to the pre-crisis level was quite severe 5 years later (-4.17 per cent). The situation was different in the high-income countries, where the average annual growth of real wages was 1.11 per cent in the previous years. The year of crisis then saw a slight decrease (-0.34 per cent) followed by a period of growth. The annual average growth of wages after the crisis is 1.13 per cent and an accumulated increase of 7.28 per cent is registered at the end of the fifth year with respect to the pre-crisis level. As regards the wage share, examination of the entire sample reveals a decreasing trend already prior to the crisis, which is, however, generally associated with a sharper decrease in t and especially in t + 1 followed by recovery -though in both countries' groups, but especially in low income countries, a significant further drop in the wage share took place, on average, in period t + 5. In overall terms, the wage share shows an average decrease of 6.5 per cent in t + 5. While the dynamic is similar in the low-income countries, the highincome group instead shows a modest decrease of -0.67 per cent in the wage share in t, more or less in line with the previous trend, followed nearly every year by a sharper fall and an overall decrease of 5.62 per cent with respect to the pre-crisis level in t + 5.
The standard deviations of the rates of variation of the wage share and real wages show that the sample analysed presents marked heterogeneity, which appears moreover to increase in the years subsequent to devaluation. Among the factors from which such heterogeneity can derive, attention should be drawn to the fact that the crises took place in differing macroeconomic scenarios. While it is true that in the clear majority of cases the change of regime occurred in conjunction with large current account deficits, rises in interest rates and contractions of gross investment, it is also true that in fewer than half of the cases did it occur after negative growth of production had been registered in at least one of the three previous years, there being no fall in real GDP in the other cases. Moreover, the trends of exchange rates subsequent to the crisis prove to be highly differentiated. Above all, in the countries with high per-capita income, devaluation is generally followed by partial revaluation, whereas depreciation usually continues in the following years in the other cases. The dynamics of wage negotiations also prove to differ in the different countries. Suffice it to consider the cases of Italy in 1993 and Argentina in 2002. In Italy, just after the crisis, a new agreement on the cost of labour placed constraints on the growth of wages with respect to prices and productivity (Stirati 2011) , whereas the wage policy adopted after the crisis took a different course in Argentina (Neffa 2012 ). It appears reasonable to suggest that these differences also contributed to the differences in the impact of the crisis on the dynamics of wages and income distribution. Five years after devaluation, Argentina saw growth in real wages and the wage share with respect to the levels registered in the year of crisis (an increase of 36 per cent in real wages and 8.3 per cent in the wage share) while the opposite happened in Italy, where real wages dropped by 3 per cent and the wage share by 6.3 per cent. These data seem to confirm a result reported several times in the literature, especially in the analyses on the effects of structural adjustment programs of the IMF: the impact of currency crises on income distribution changes depending on the type of management policies adopted (Oberdabernig 2013) .
5 CURRENCY REGIME CRISES, REAL WAGES AND THE WAGE SHARE: SOME REGRESSIONS
The descriptive analysis presented in the previous section indicates first and foremost that the currency regime crises and devaluations examined appear to be effectively associated with an increase in the rates of variation of the consumer price index. This impression is confirmed by the existence of a correlation between variation of the nominal exchange rate with respect to the US dollar and inflation. 8 This is, however, a heterogeneous phenomenon and one that does not appear to justify talk of 'big inflation' in general terms, especially in the high-income countries characterised by limited devaluation. The descriptive statistics also reveal marked heterogeneity between the episodes considered as regards real wages and the wage share. With a view to further examination of the effects of currency regime crises on wages and distribution, use can be made of a number of regressions capable of capturing the mean impact of variations in the nominal exchange rate on the magnitudes of interest here, net of the differences between countries. To this end, it was decided to estimate a series of alternative specifications: (i) an ordinary least squares (OLS) model with country-fixed effects and a series of time-dummies, like the one estimated by Maarek/Orgiazzi (2013); (ii) an OLS model with country-fixed effects; (iii) a multi-level model (MLM) with time-random and country-random effects; and (iv) an MLM model with country-random effects. Attention was then focused on the specification that proved capable of explaining the highest percentage of variability, namely (ii).
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The equations estimated are as follows:
where a i are country-fixed effects, Cr t+j (j = 0, ... , 5) crisis dummies that assume a unitary value j years after devaluation takes place, $ g is the rate of variation of the nominal exchange rate with respect to the dollar, ω g is the rate of variation of real wages, and ω g S the rate of variation of the wage share. With respect to the procedure adopted by Maarek/Orgiazzi (2013), our analysis is confined to the objective of establishing whether the crisis coincided with significant change in the dynamics of real wages and the wage share in the cases considered. For this reason, the only explanatory variable included in the equations estimated is the rate of variation of the nominal exchange rate with respect to the US dollar. A second difference is the inclusion of the country-fixed effect alone, whereas time dummies are also used by Maarek/Orgiazzi (2013) . In order to limit the number of the regressors -and hence optimise the goodness of fit of the estimates obtained -the models corresponding to equations (1) and (2) were then estimated and the regressors with the highest p-value eliminated one by one so as to obtain the highest possible value of the adjusted R 2 . Finally, it was decided to use the rates of variation rather than the levels of the dependent and independent variables. In addition to avoiding some problems connected with the heterogeneity of the data sources used, this approach appears particularly appropriate for the analysis of a dataset characterised by marked disparities in the initial levels of the variables examined. Our analysis instead follows both Diwan (1999) and Maarek/Orgiazzi (2013) in the division of the countries examined into three groups: the entire sample of 26 countries (ALL), the highincome countries (HI) and the low-income countries (LI). Table 3 (on p. 13) shows the results of the estimation of equations (1) and (2).
Before describing the result of the empirical exercise performed, it may be worth devoting a few lines to a methodological proviso. In the analysis developed in the following sections there will be no reference to control groups, because our aim is not that of comparing the countries included in the sample with countries which are not undergoing any crisis. In other words, in this study we will focus on the possible relations between currency regime shifts and the evolution of real wages and income distribution only in countries actually undergoing crisis phenomena. For this scope, our analysis does not 9. The choice of a fixed-effects rather than a random-effects model has been made on the basis of a Hausman test, which fails to reject the null that random-effect coefficients are inconsistent.
claim to test a general theoretical model of real wage and wage share growth determinants. Rather, it only aims to answer the following questions: (i) In the countries and years included in the sample, is there a correlation between switching to a relatively more flexible exchange-rate regime and a shift in the level of the growth rate of real wages and wage shares? (ii) If so, is there a correlation between the absolute devaluation (that is, the rate of growth of nominal exchange rates) and the extent of such a level shift? (iii) In such a case, is this correlation permanent, or does it undergo significant changes over the 5 years following the regime shift? For this scope, we are going to estimate two systems of equations, one concerning real wages and one concerning wage shares. Question (i) is addressed by means of the introduction, among the regressors, of a set of time (impulse, or seasonal) dummies. Whenever the coefficient associated with a single time dummy is significant, it is legitimate to conclude that in the corresponding time period the average level of the rate of growth of the dependent variable is significantly different from the baseline. Question (ii) is addressed by including, among the 'explanatory' variables, the rate of growth of the nominal exchange rate; if the corresponding coefficient is significant, then it is possible to conclude that a correlation does exist between nominal exchangerate movements and the growth rate of the dependent variable. Moreover, in order to address question (iii), this 'explanatory' variable is made to interact with the abovementioned time dummies. If the coefficient associated with any of these interaction terms is deemed as significant, then it is legitimate to conclude that in the corresponding time period the correlation between the dependent and independent variable is significantly different from the baseline; that is, the coefficient associated with the explanatory variable alone. In the light of this, it is therefore worth pointing out that any time we are going to use the terms 'dependent' or 'explanatory', this is done for the sake of ease of exposition, without attaching to these terms any causal interpretation.
It is necessary to stress that this way of interpreting sample moments of an underlying data-generating process has solid roots in economic literature. As Reiss/Wolak (2007: 4282, emphasis added) point out in the Handbook of Econometrics: '[a]n excellent early example is Engel's (1857) work relating commodity budget shares to total income. … A somewhat more recent example of descriptive work is the Phillips curve …'. More recently, this same method has been defined as 'a-theoretical' by Conway (1991) and applied to a cross-sectional time-series dataset; that is, an unbalanced panel data is the one used in the present contribution, to evaluate the performance of developing countries implementing structural adjustment programs. Conway's report was published by the World Bank and concerns 75 developing countries; each cross-sectional unit includes observations for 11 years. The performance evaluation is based on the correlation between the evolution of the variables chosen as reflecting the economic performance itself and what the author calls 'policy variables'. Such a correlation gives the normal, in the sense of average, reaction and serves as a benchmark for cross-country comparison. The error term gives the systematic response to unobservable incentives and the 'secular economic development trends', and the coefficients associated with country-fixed effects summarise the effect of 'country specific structural factors' (ibid.: 5). In our case, therefore, the economic performance we are interested in is the evolution through time of real wages and wage shares, and the policy variables are the time dummies, indicating when the regime shift took place, and the evolution of the nominal exchange rate. Like Conway, we include in the sample only the countries which underwent such a regime shift and for which the relevant data could be gathered. It is worth stressing once more that the aim of our analysis is not that of comparing the countries included in the sample with countries that are not undergoing any crisis; doing so would require including a control group. In line with what is stated above, our task can be summarized as follows: in countries actually undergoing crisis phenomena, which consequences were brought about by the resulting currency devaluation on the evolution of real wages and income distribution?
This procedure has the advantage of not incurring criticisms that have been put forward several times against the application, in order to test theoretical models, of statistical tools whose validity depends on 'convenient assumptions pertaining to stochastic properties of the phenomena which the particular models are intended to explain' (Leontief 1971: 2-3) . However, this advantage is also a limitation. Our procedure, in fact, is not intended to apply econometric techniques to test a specific causal hierarchy among the variables based on particular assumptions. Of course, in principle nothing prevents us from verifying the existence of any causal relationship as a further step. In this sense, we can define the procedure described here not so much as an a-theoretical exercise, but rather as a pre-theoretical one.
We can now look at the results of estimating equations (1) and (2). The first three columns of Table 3 refer respectively to the entire sample of countries, the group of high-income countries and the group of low-income countries. They illustrate the impact of the crisis on the variation in real wages. The baseline values given at the end of the table correspond to the average value taken by the dependent variable in the corresponding group of countries in the periods of time for which a time-period dummy is not estimated.
Examination of the sample as a whole reveals that in periods t and t + 1 the deviation of the growth rate of real wages -given a constant nominal exchange rate -from the baseline proves significant, amounting respectively to negative variations of 5.2 and 3.3 percentage points (p.p.). As regards variations in the exchange rate, their effect is in general -that is, independently of the time period -significant but close to zero: a 1 per cent increase in the nominal exchange rate would reduce the rate of growth of real wage, with respect to the baseline, by 0.002 p.p. (which means 0.05 p.p. in the case of a 25 per cent devaluation). Turning to the interactions with the time dummies, two of these prove significant, namely those taking place in t + 1, when a 1 per cent increase in the nominal exchange rate would translate into the growth rate of real wages to be 0.016 p.p. lower than the baseline, and in t + 3, when devaluing by 1 per cent would lead to an increase in the rate of growth of real wages by 0.061 p.p. above the baseline. Similar results are obtained for the low-income countries, where the growth rate of real wages in t and t + 1 proves significantly lower than the mean by 6.4 and 4.5 p.p. respectively, which correspond net of the baseline to negative rates of change of 5.4 and 3.5 per cent. In the high-income countries, net of variation in the exchange rate, the crisis does not appear in itself to entail significant deviations of the dynamics of real wages from the baseline. The effect of changes in the exchange rate is in this case stronger: a 1 per cent devaluation would reduce the growth of real wages by 0.162 p.p. below the baseline, independently of the period considered with respect to the crisis. The independent variables considered are capable of explaining 38.2 per cent of the variability of the effective mean trend of real wages in the case of the high-income countries and 26.7 per cent in the case of the low-income countries. Though strongly connected with the exchange rate, the variation in the purchasing power of wages depends to a considerable degree on a series of other factors, whose influence proves greater for the low-income countries.
The last three columns of Table 3 respectively show the results for the rate of variation of the wage share for all the countries, the high-income countries and the low-income countries. For the entire sample, in t + 1 the growth rate of the wage share proves significantly lower than the baseline by 2.8 p.p., which means negative growth of the wage share of over 3 per cent net of the baseline. In t + 3 the wage share is instead 3.7 p.p. above the mean. The effect of variations in the nominal exchange rate is generally significant. In the low-income countries, the growth rate of the wage share is 4.9 p.p. below the mean in t + 1 but above it to precisely the same extent in t + 3. The impact of the crisis appears to be still greater in the high-income countries, where the growth rate of the wage share, already slightly negative on average, drops significantly by another 3.2 p.p. in t + 1. As regards the impact of the variation in the exchange rate, a 1 per cent devaluation generally translates into a drop of the wage rate by 0.103 p.p.. The independent variables considered here explain 24.3 per cent of the variability of the wage share in the case of the high-income countries but only 11.3 per cent for the low-income countries. Logically enough, the wage share proves more sensitive than real wages to factors other than variations in the nominal exchange rate alone. Table 4 gives an idea of the possible effect of estimated variations on the absolute levels of real wages and the wage share compared to the pre-crisis trend. Once again, the groups considered are the entire sample of countries examined, the low-income countries and the high-income countries. The annual median depreciation was calculated for each group of Table 3 Results of estimating equations (1) and (2) Dependent variable: Notes: * p < 0.1; ** p < 0.05; *** p < 0.01; t+j in the table refers to Cr j in equations (1) and (2); $ g t+j in the table refers to $ g Cr j in equations (1) and (2); ω g = rate of growth of real wage; ω g S = rate of growth of wage share; $ g,t = rate of growth of nominal exchange rate (t refers to the crisis year); LI = low-income; HI = high-income.
countries examined taking t -1 as the base year and assuming that in every period the variation of the nominal exchange rate corresponds to the mean of the effective variations of each country. The annual levels of real wages and the wage share subsequent to devaluation were determined on this basis and recorded in the Estimated columns. These levels were then compared with the Trend columns, which describe the mean trends prior to the crisis.
For the entire sample of countries examined, real wages show a drop of 5 p.p. in t (94.98) and nearly 9 p.p. in t + 1 (91.22), but then begin to recover and return to the pre-crisis level in t + 5 (100.69). This level proves, however, to be 4.8 per cent lower than the level corresponding to the pre-crisis trend. In the case of the low-income countries, the overall reduction of real wages between t and t + 5 amounts to 3.07 per cent, concentrated above all in t and t + 1, and the difference with respect to the pre-crisis trend is 7.88 per cent. As regards the high-income countries, it is necessary to take into account the fact that in some cases devaluation is followed by partial revaluation. As a result, while real wages fall by nearly 4 per cent in t, they then recover and show an overall increase of 1.73 per cent in t + 5. The level is, however, 5.13 per cent lower with respect to the pre-crisis trend.
With the mean level prior to the crisis taken as the term of comparison, the wage share shows a drop of 5.54 per cent and a decrease of 3.73 per cent with respect to the pre-crisis trend in t + 5 for the entire sample as against corresponding figures of 5.34 and 3.83 per cent for the low-income countries and 5.2 and 3.18 per cent for the high-income countries.
The following conclusions can be drawn from the results obtained in Table 4 . Net of factors other than the explanatory variables considered, the variations in the exchange rate subsequent to currency regime crises are associated with statistically significant reductions both of real wages and of the wage share in the high-income and low-income countries alike. For the entire sample, real wages initially decrease but then return to the pre-crisis levels in the space of 5 years. The recovery is stronger in the high-income countries, probably also as a result of the fact that the initial devaluation is followed by partial revaluation in some cases. Real wages instead remain significantly below the pre-crisis level in the lowincome countries 5 years later. In all the groups of countries examined, the wage share falls after the crisis and is still below the level of the pre-crisis trend 5 years later. Finally, and again in all the groups, both real wages and the wage share remain below the levels of the pre-crisis trend 5 years later. The results obtained are substantially confirmed also when the cases of crisis are selected on the basis of a threshold value of devaluation of 20 per cent rather than 25 per cent. 10 The inclusion of the ratio of imports to GDP among the explanatory variables of the rates of variation of real wages and the wage share proves statistically insignificant.
ON THE CONNECTION BETWEEN DEVALUATION, REAL WAGES AND PRODUCTION
As noted above, a currency regime crisis is generally associated in the literature with a decrease in real wages. As we have seen before, however, there is disagreement as regards the impact of the latter on production and employment. While some Keynesian models suggest the possibility of the drop in wages causing a decrease in aggregate demand and production, it instead prompts firms to increase their workforce and production according to the major mainstream analyses of currency regime crises. The theoretical justification of this inverse relation is drawn from the hypotheses on technology, usually represented by a neoclassical function production. This seems also to be the theoretical basis of the observations of Eichengreen/Sachs (1984) and Fallon/Lucas (2002) on currency crises taking place respectively in the 1930s and the 1990s. It may prove useful for our purposes to ascertain the relationship between variations in real wages and variations in production that emerges from the sample of cases examined here. With Y g denoting the growth rate of real GDP, let us examine the following equations: (3) and (4), after having performed Wald tests in order to choose the lags to be included.
11 Even though the sample is too small for any general conclusions to be drawn as regards the causal direction between the two variables, the results can be interpreted as showing that there is no evidence for the existence of a negative correlation between the growth of real wages and the growth of production. On the contrary, the first three columns show that in the cases considered here, variations in the growth rate of real wages are generally accompanied by variations in real GDP in the same direction. No significant relationship emerges instead between the growth rate of real wages and the dynamics of GDP in the following year. The last three columns show the results for equation (4), which examines the inverse relationship. The correlations both prove significant and again positive. This holds true for all three country groups, the only difference being that the dynamics of the GDP in low-income countries seems to be path dependent, while in high-income countries the lagged growthrate of GDP is uncorrelated with the current one. It is therefore possible to conclude that in the sample considered here there does not emerge any kind of Granger causality between the dynamics of the wage rates and that of the GDP. The two magnitudes are, however, strongly and positively correlated.
It is also possible to repeat the operation carried out by Eichengreen/Sachs (1984: 11) with regard to the evolution of real wages and industrial production in the period [1929] [1930] [1931] [1932] [1933] [1934] [1935] . Expressing both the magnitudes as indices (1929 = 100), the authors estimate the relationship between their values in 1935, which shows a general decrease with respect to the base year. In order to repeat this on our sample, a regression is estimated with industrial production 12 as the dependent variable and the index of real wages for the period t + 5 as the independent variable, both normalised with respect to t as the base year. Figure 1 shows the results, from which a positive rather than negative relation emerges. The operation does not therefore appear to confirm the claim of Eichengreen/Sachs that production improves in cases where the abandonment of an exchange-rate regime and ensuing devaluation are associated with a decrease in real wages. Finally, it should be noted that the use of the level of real GDP or manufacturing value added makes no difference to this result.
7 FROM PAST TO PRESENT CRISES: SOME REFLECTIONS ON THE EUROZONE TURMOIL
The sole objective of the analysis developed above is to provide an overall picture of the currency regime crises of the last 30 years and the results are not sufficient to warrant general predictions as to the effects of future crises. It does, however, appear legitimate to draw from them some reflections for a correct approach to current issues such as the crisis in the eurozone. For example, it may prove useful to compare the results of our analysis with the trends in real wages and the wage share that have characterised the eurozone countries from the beginning of the 'Great Recession' (IMF 2012) . In this connection, Table 6 presents the data on the dynamics of wages and distribution of the 'peripheral' eurozone countries that have registered particularly high interest rates in the last few years indicative of an increased probability of withdrawal from the single currency and devaluation (see Gros 2011; Brancaccio 2012) . The table presents the effective levels of real wages and the wage share in these countries over the period 2009-2013 and compares them with the levels corresponding to the trend of the period 2003-2008 prior to the eurozone crisis. The data show fairly marked differences in the effective levels between 2009 and 2013. Mean real wages increased slightly in Ireland, remained almost stationary in Italy and Portugal, decreased in Spain and plummeted in Greece, whereas the wage share instead decreased in all these countries except Italy. With respect to the pre-crisis trends, however, both real wages and the wage share register a drop, which is modest in Italy and Portugal but marked in Spain, Ireland and Greece. It is interesting to note that the decrease in real wages and the wage share registered by these three countries with respect to the pre-crisis trends already proves greater than the one ascertained by the regression in Section 5 for the group of high-income countries 5 years after their respective currency regimes crises. Moreover, the drop in real wages in Greece is greater than that registered for any of the countries examined in the regression, either high-income or low-income. These results indicate that a tendency towards the deflation of real wages has been under way in the eurozone since the beginning of the crisis. This could in a certain sense be regarded as an application of the well-known suggestion that the eurozone's problems of stability should be addressed through wage deflation, both nominal and real (Blanchard 2007 (Blanchard , 2012 . This thesis has been criticized by many scholars (Stockhammer 2008 ; see also Brancaccio et al. 2013 , among others), some of whom also provide alternative economic policies for the rebalancing and recovery of the eurozone (Hein 2013; Truger 2013; among others) . However, this is not the place to evaluate the weakness of the deflationary view. What matters here is to clarify that if this prescription will maintain its hegemony in the future, it becomes reasonable to expect a continuation of wage deflation within the eurozone. If this is the case, then there would also be obvious consequences on the evaluations about a possible abandonment of the single European currency: especially in a scenario of prolonged deflation, any possible effect of abandonment of the single European currency on wages and income distribution should not be assessed in abstract terms but would rather necessitate comparative examination of the trends in real wages and the wage share already registered since the beginning of the eurozone crisis. Without any claim to provide general conclusions about the much broader issue of overall costs and benefits of monetary union, and quite independently of what one thinks about whether or not to preserve the eurozone, we believe that it is only through comparisons of this type that discussions on this issue can be addressed on analytical grounds.
CONCLUSIONS
The following conclusions can be drawn from the analysis of the sample considered here. The occurrence of currency regime crises and the associated devaluations are correlated with the reductions of real wages and wage shares. The drop in wages is on average temporary in the high-income countries but persists five years after the crisis in the low-income group, while the decrease in the wage share is persistent in both groups. Five years after the crisis, both real wages and the wage share are lower than the levels obtained by projecting the precrisis trend. The decrease in real wages resulting from the currency regime crises displays no correlation with improved levels of production. However, both groups, and especially the low-income one, are characterised by an important degree of variability with respect to sample averages. This suggests that real wages and wage share dynamics were also influenced by the specific institutional and political environments in which such crises and devaluations did take place, and hence on the different 'exit strategies' implemented. Any evaluation of the relationship between shifts in the currency regime and the dynamics of wages and distribution should in any case be carried out not in abstract terms but by comparing the possible implications of abandoning the regime with those of maintaining it. The necessity of a comparative analysis also applies to the study of current situations, such as the eurozone crisis. 
